Pseudoaneurysms usually result from trauma, mycotic infection, vessel dissection, or congenital collagen deficiency. [1] [2] [3] We previously reported the case of a pseudoaneurysm in a thrombus located at the rupture site of a cerebral aneurysm. 2 Since then, a few reports describing pseudoaneurysm formation after aneurysmal rupture have been published. 4-6 However, this condition is still extremely rare and remains to be clarified. We encountered the case of a large pseudoaneurysm that had formed in an intracerebral hematoma due to the rupture of a saccular aneurysm of the middle cerebral artery (MCA). We initially diagnosed this case as a large MCA aneurysm presenting with subarachnoid hemorrhage (SAH) and an intracerebral hematoma based on the findings of three-dimensional computed tomographic angiography (3D-CTA). However, intraoperative observation revealed a medium-sized aneurysm of the MCA. In this report, we describe the radiologic findings on 3D-CTA and etiology of a pseudoaneurysm formed in an intracerebral hematoma due to a ruptured cerebral aneurysm.
Pseudoaneurysms usually result from trauma, mycotic infection, vessel dissection, or congenital collagen deficiency. [1] [2] [3] We previously reported the case of a pseudoaneurysm in a thrombus located at the rupture site of a cerebral aneurysm. 2 Since then, a few reports describing pseudoaneurysm formation after aneurysmal rupture have been published. [4] [5] [6] However, this condition is still extremely rare and remains to be clarified. We encountered the case of a large pseudoaneurysm that had formed in an intracerebral hematoma due to the rupture of a saccular aneurysm of the middle cerebral artery (MCA). We initially diagnosed this case as a large MCA aneurysm presenting with subarachnoid hemorrhage (SAH) and an intracerebral hematoma based on the findings of three-dimensional computed tomographic angiography (3D-CTA). However, intraoperative observation revealed a medium-sized aneurysm of the MCA. In this report, we describe the radiologic findings on 3D-CTA and etiology of a pseudoaneurysm formed in an intracerebral hematoma due to a ruptured cerebral aneurysm.
Case Report
A 61-year-old man initially developed speech disturbance. This patient had a history of aortic valve replacement due to aortic regurgitation and was taking warfarin. Two days later, his son recognized that he showed motor aphasia. Three days after the initial symptom, he was found unconscious at home and brought to our hospital by ambulance. Computed tomography (CT) showed SAH and an intracerebral hematoma in the left temporal lobe (►Fig. 1a). Contrast-enhanced CT revealed an enhanced lesion in the hematoma (►Fig. 1b). 3D-CTA showed a cavity extending from the MCA into the hematoma (►Fig. 1c). We initially suspected SAH and an intracerebral hematoma due to rupture of a large MCA aneurysm. The intravenous administration of menatetrenone and fresh frozen plasma was conducted immediately after CT. Angiography was not performed, because the CT showed brain herniation and there was insufficient time for angiography. Following CT, emergency surgery
Abstract
We report the case of a ruptured middle cerebral artery aneurysm that showed pseudoaneurysm formation in an intracerebral hematoma. A 61-year-old man who was taking warfarin complained of dysarthria. Three days later, he was found unconscious, and computed tomography on admission showed subarachnoid hemorrhage and an intracerebral hematoma in the left temporal lobe. Three-dimensional computed tomographic angiography showed an irregular-shaped aneurysm-like cavity extending from the left middle cerebral artery into the hematoma. Intraoperative observation revealed that the aneurysm itself was small and the lesion observed on computed tomography was a pseudoaneurysm that had formed in the hematoma. Pathologic examination of the aneurysm demonstrated that there was a thrombus at its tip. In this report, radiologic characteristics of three-dimensional computed tomographic angiography and etiology of a pseudoaneurysm in an intracerebral hematoma due to aneurysm rupture are discussed.
was performed. Upon dural incision, the brain showed swelling due to increased intracranial pressure. Therefore, prior to exposure of the aneurysm, the intracerebral hematoma was partially removed. The hematoma was relatively hard and could not be suctioned, suggesting that it was not fresh. Intraoperative findings showed that the M1 terminal of the MCA was swollen and divided into three M2 branches, and there was a medium-sized aneurysm protruding into the temporal side at the MCA trifurcation (►Fig. 2a). The aneurysm neck was initially exposed and clipped (►Fig. 2b). Then, the aneurysm dome was dissected. No large aneurysm cavity as demonstrated on 3D-CTA was found. The tip of the aneurysm dome was incised and subjected to pathologic examination. The bone flap was not returned, because the intracranial pressure was very high.
Pathologic examinations revealed destruction of the aneurysm wall with the significant infiltration of eosinophils, indicating that a few days had passed since the aneurysm rupture (►Fig. 2c).
Postoperatively, he was treated with mannitol to lower the brain tension. However, he passed away 5 days after the operation.
Discussion
Pseudoaneurysm formation at the rupture site of a cerebral aneurysm is very rare. 2,5 A pseudoaneurysm is formed in a blood clot adhering to the rupture point. We encountered the case of a pseudoaneurysm that had formed in a massive intracerebral hematoma, not in a small blood clot at the rupture point. To our knowledge, this is the first reported case of a pseudoaneurysm in an intracerebral hematoma.
Mori et al reported two cases of pseudoaneurysms that had formed in a thick SAH. 6 They reported that pseudoaneurysms showed the peculiar findings of a delayed appearance, changing shape, retention of contrast medium after the venous phase, and an unclear neck location on angiography and 3D-CTA. They concluded that these radiologic findings of the aneurysms led to misdiagnoses as large partially thrombosed aneurysms. In our case, 3D-CTA showed a cavity extending from the MCA. On axial contrast-enhanced CT, a tortuous enhancing portion like a drainer of arteriovenous malformation was seen in the hematoma. The lesion appeared to have a thrombus in it. Based on the CT findings, we diagnosed the lesion as a large cerebral aneurysm originating from the MCA preoperatively.
Intraoperatively, the aneurysm was seen originating from the trifurcation of the MCA and buried in the hematoma of the temporal lobe. After neck clipping, the aneurysm was dissected and fully exposed. However, not a large but a medium-sized aneurysm was found. Intraoperative findings indicated that the hematoma was hard compared with common hematomas. This observation indicated that the hematoma was relatively old. In fact, this patient, who was on warfarin, developed the initial symptom 3 days prior to consciousness loss. Therefore, the aneurysm might have ruptured 3 days before admission, resulting in minor bleeding. Then, massive hemorrhage extending into the temporal lobe from the aneurysm occurred. After that, additional bleeding from the aneurysm may have occurred and formed a pseudoaneurysm in the hematoma under the influence of inhibited coagulation due to warfarin. Mori et al speculated that the initial bleeding from the aneurysm formed a large hematoma on the dome of the aneurysm, and the second rupture formed a communicating lumen in the hematoma in their cases. 6 Pathologic examination revealed that the lesion was composed of a destroyed aneurysm wall and red thrombus. The destroyed aneurysm wall showed infiltration by eosinophils, indicating that some time had passed since rupture of the aneurysm.
Based on intraoperative and pathologic findings, the aneurysm was medium-sized. Also, a pseudoaneurysm, a cavity continuing from the aneurysm, had formed in the intracerebral hematoma. The pseudoaneurysm cavity was opacified like a large aneurysm of the MCA.
Conclusion
Pseudoaneurysm formation in an intracerebral hematoma is extremely rare. However, in cases of an irregular-shaped aneurysm cavity accompanying an intracerebral hematoma, a pseudoaneurysm should be taken into consideration as a differential diagnosis. 
